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DETAILED ACTION 
Drawings 

1. The replacement drawings were received on 07 October 2004. These drawings are approved. 

Claim Objections 

2. Claim 8 is objected to because of the following informalities: the claim reads "after performing the plasma 
irradiation using oxygen gas . . . " however claim 1 does not stipulate irradiation using oxygen gas, and therefore the 
step of "after" cannot occur. Please stipulate a positive recitation of the irradiation using oxygen gas, as a step which 
sets forth the irradiation using oxygen gas (in either claim 1 or 8). Then, the ftuther step, i.e. the "after" step, of 
plasma irradiation using the inert gas, can be presented. Appropriate correction is required. 

3. Claim 2 is objected to because of the following informalities: in lines 2-3, "... locations that are to become 
pad" suggest changing "pad" to read -pads- (i.e. plural since "locations" is plural). Appropriate correction is 
required. 

Claim Rejections - 35 USC § 103 

4. This application currently names joint inventors. In considering patentabihty of the claims under 35 
U.S.C. 103(a), the examiner presumes that the subject matter of the various clauns was commonly owned at the time 
any inventions covered therein were made absent any evidence to the contrary. Applicant is advised of the 
obligation under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was not commonly 
owned at the time a later invention was made in order for the examiner to consider the appHcability of 35 

U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

5. The text of those sections of Title 35, U.S. Code not included in this action can be found in a prior OflBce 
action. 

6. Claims M, 6-7, and 9-10 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ohta et. 
al. USPN 6,689,641 in view of Haji et. al. USPN 5,909,633. 

Regarding claim Informing conductive films that are laminated in multiple layers with interlayer insulating 
layers interposed in between; Ohta et. al. teach laminated layers, line 12, column 10, fu-st resin layer *7', line 24, 
column 10, second resin layer *9', lines 30-1, column 10; conductive layer 27, line 40, coliman 10, second 
conductive layer,'29', line 45-6, column 10 all in Fig. 1; forming a conductive wiring layer by selective removal of 
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the conductive film at a top surface; Ohta et. al. teach top surface of conductive layer '3 1' is predetermined 
patterned, line 51, column 10; forming through holes in the interlayer insulating layers and forming connection 
means in the through holes to electrically connect the conductive weiring layer with the conductive film at a rear 
surface; Ohta et. al. teach through holes '14', lines 17-8, column 10, rear surface line 7, column 10. 
Ohta et. al. are silent regarding affixing and electrically connecting circuit element to the conductive wiring layer; 
and Ohta et. al. are silent on irradiating plasma onto the conductive wiring layer, including the circuit element; and 
forming a resin layer so as to cover the circuit element Notice that, Haji et. al's substrate * 1 1' and internal wiring 
'18' could inherently include all the processes that Ohta et. al. teach for their substrate. 

Regarding the limitations that Ohta et. al. lack: Haji et. al. teaches the affixing and electrically connecting circuit 
element to the conductive wiring layer; irradiating plasma onto the conductive wiring layer, including the circuit 
element; and forming a resin layer so as to cover the circuit element. The particular citations in the Haji et. al. 
reference are: the chip element * 12' is affixed from Figure 2 to Figure 3, (lines 50-52, column 2); by bonding to 
substrate '11' (lines 10-11, column 3), irradiating plasma in Figure 5, (lines 12-30, column 4), including the chip 
element '12', which is present in Figure 5 during hradiation, and resin layer '19' is formed in Figure 7, (lines 34-36, 
column 4), electrical connection is made by the gold wire ' 15' to electrode '14' to electrically connectftng) [the] 
circuit element [* 12'] to the conductive wiring layer , i.e. gold layer '23', viz, and further to the internal wiring layer 
'18'. 

Since Haji et. al. and Ohta et. al. are all from the same field of endeavor, the purpose disclosed by Haji et. al would 
have been recognized in the pertinent art of Ohta et. al. It would have been obvious at the time the invention was 
made to a person having ordinary skill in the art to affixing and electrically connecting chip order to connect the 
chip to a substrate and irradiating for the purpose of preparing the wiring pads for flie bonding attachment with 
motivation of enhanced bonding of the metal wiring to the conductive layer of the substrate (Haji et. al. lines 62-67, 
column 6). 

Regarding claim 2, Ohta et. al. teach resin layer '11', line 15, column 10, wherein the conductive wiring 
layer is covered with resin while exposing locations that are to become pads, e.g. pads '32' of conductive layer '31', 
lines 53-56, column 10. 
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Regarding claim 3, Ohta et. al. lack wherein in the step of irradiating plasma, the plasma is irradiated onto 
a top surface of the resin as well to roughen the top surface of the resin while a voltage, which is charged up in the 
resin, is released from the conductive wiring layer and via the conductive films. Haji et. al. provide electrode 44 
which makes the connection via the conductive layer of substrate 1 1 as shown in Fig. 5, plasma irradiation occurs 
both on the pads and substrate, (see lines 26-29, column 4) for the purpose of roughening for enhanced bonding. The 
top surface of the substrate is molded with resin (lines 20-21, column 3). Since Haji et. al. and Ohta et. al. are all 
from the same field of endeavor, the purpose disclosed by Haji et. al. would have been recognized in the pertinent 
art of Ohta et. aL. It would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to utilize the plasma irradiation to enhance the bonding. 

Regarding claim 4, Ohta et, aL teach wherein connection means, conq>rising a plating film, are formed in 
the through holes to electrically connect the conductive wiring layer and the conductive film, as seen in Fig. 1 
showing through holes: '14', (lines 17-8, column 10), e.g. platmg '15', lines 20-1, column 10, con^rised of plating 
(lines 4-6, column 13), connecting to '27' , (line 40, column 10), is a conductive film, (lines 1 1-12, column 13). 

Regarding claim 6, Ohta et al. is silent on the inert gas, such as Argon, Neon, or Helium. Haji et. al teach 
Argon in line 17, column 4 for argon ions to impinge the substrate to provide a roughened area for bonding. Since 
Haji et. al. and Ohta et. al. are all from the same field of endeavor, the purpose disclosed by Haji et. al. would have 
been recognized in the pertinent art of Ohta et. al.. It would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to utilize the argon inert gas to prepare the metal for bonding without 
introducing other elements which could react with the metal and affect the bonding undesirably. 

Regarding claim 7, Ohta et. al. silent on energy range. Haji et. al. teach energy as high frequency voltage 
(lines 19, column 4), is presumed within a range of 40eV to lOOeV, since this is the result effective variable to 
optimize for the best bond. One having ordinary skill in the art would have looked to this variable in order to 
optimize the affect of the etching of the pad in order to produce the best results for the bonding thereafter. See 
optimization, MPEP 2144.05 [R-1] II, A, and in re Alter. 

Regarding claim 9, Ohta et. al. teach that the conductive film is formed of a metal having copper as a 
principal material as described in line 65, column 12. 
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Regarding claim 10, Ohta et. al are silent of wherein the circuit element is semiconductor element that is 
electrically connected via metal wires to the conductive wiring layer. The circuit element is semiconductor element 
is taught by Haji et. al.. as chip * 12', w electrically connected via metal wires to the conductive wiring layer of 
substrate '23' by wiring ' 15Mt would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to connect a chip as shown by Haji et. al. Fig. 6 to a substrate '11' having conductive wiring 
layer taught by Ohta et. al., because the examiner has ahready pointed out that Haji's et. al. substrate could inherently 
posses all the features presented by Ohta's et. al. substrate and certainly one having ordinary skill in the art would 
have looked to the manner of producing the substrate as taught by Ohta et. al. and made the connection thereto using 
the method taught by Haji et. al. because such is well known for providing the connection of the chip to the 
substrate, viz, wire bonding of a chip to a substrate is well known for making a computer system. 

Regarding claim 13, Ohta et. al. lack the selective removal of rear wiring after plasma irradiation, however 
Haji et. al. teach the irradiating (Fig. 5, discussed above) and then Haji et. al. actually flips the chip and substrate to 
expose the rear pads and again selectively irradiates (in Figure 14) the rear pads, selectively removing, etching the 
gold on the rear pads similarly to the above. It would have been obvious to one having ordinary skill in the art to do 
so, for substrate connection, to another substrate, or a second chip be connected to the substrate's opposite side. It 
would have been obvious to one having ordinary skill in the art to prepare the pads on the opposite side selectively 
removing the electrode outer layer in order to prepare these pads as well, for a good bonding connection. 
7. Claims 1 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ohta et. al. and Haji et. al. as 
applied to claim 1 above, and fiirther in view of Yew et. al. USPN 6,602,803. 

Regarding claim 11, Ohta et. al. and Haji et. al. are silent on a mounted chip in face down manner. Yew, et. 
al. show chip '10' having surface '10a' face is down against substrate ' 1 1' as shown in Fig. 1 for supplying the chip 
to a substrate of an IC package. Since Yew et. al. and Ohta et. al. and Haji et. al. are all from the same field of 
endeavor, the purpose disclosed by Yew et. al. would have been recognized in the pertinent art of Ohta et. al and 
Haji et. al. It would have been obvious at the time the invention was made to a person having ordinary skill in the 
art that a chip could also be provided in a face down manner as an alternative to build the IC, and to permit the 
active area of the chip to be connected to the substrate of an IC package as shown by Yew et. al.'s Fig. 1. 
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Regarding claim 12, wherein the circuit element is electrically connected to the conductive wiring layer via 
soft solder or other solder material: the conductive layer '3 1' in Ohta in lines 54-56, column 10, is prepared 
explicitly to mount electronic parts such as the IC chip (line 56, column 10) although silent on the solder. Haji et. 
al.'s substrate having the pad is electrically connected to the wiring by using wiring bonding (line 34, column 4). It 
would have been obvious at the time the invention was made to a person having ordinary skill in the art to connect 
the conductive wiring of the substrate to the circuit element i.e. such as a chip, and that wire bonding is a method 
which uses solder to make the coimecting bond, 

8. Claims 5 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ohta et. al. and Haji et. al. 
as applied to claim 1 above, and further in view of Fu et. al. USPN 5,807,787. 

Ohta et. al. and Haji et. al. lacks the use of oxygen plasma onto the conductive wiring. Fu et. al. teach that it 
is well known that oxygen plasma has been used to open the area over the bonding pad and in order to rid the 
surface of any residual polyimide so that the conq)lete pad surface is available for wire bonding. Since Fu et. al. and 
Ohta et. al. and Haji et. al, are all from the same field of endeavor, the purpose disclosed by Fu et. al. would have 
been recognized in the pertinent art of Ohta et. al. and Haji et. al. It would have been obvious at die time the 
invention was made to a person having ordinary skill in the art to irradiate an oxygen plasma for the purpose of 
removing polyimide to expose the pad as taught by Fu et al. before subjecting the exposed pad to an argon plasma 
treatment as taught by Haji et. al. in order to prepare the pad for wire bonding since this is a conventional procedure. 

Response to Arguments 

9, Applicant argues that the Yew et. al. reference uses the plasma irradiating for the purpose of bonding the 
chip to the substrate with the polyimide. Applicant also argues that in the Yew et. al. reference the only exposed 
metallization is the bonding pads, the examiner pomts out that the applicant's conductive layer 'exposed locations' 
are the bonding pads as expressed in applicant's claim 2. Apparently the applicant is merely pointing out that the 
conductive wiring layer be inclusive of the conductive fihn laminate, albeit this is ateady included in applicant's 
claim Yew et. al. have an exposed conductive layer on the substrate (i.e. the bonding pads on the substrate). In 
regards to applicant's argument that the irradiation of plasma is prior to the chip attachment in Yew: At present, the 
applicant's claim wording of affixing and electrically connecting the circuit element^ can occur, before or after, the 
irradiating of plasma, in claim 1, (notice the term "comprising" requires that either sequences be considered, viz, et. 
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al.), the examiner points out that the applicant can certainly amend the claim with language that would designate a 
specific sequence. The examiner withdraws the Yew reference because of the difference to purpose. The new 
reference to Haji et. al. teaches that the chip (12) and conductive wiring layer (within substrate 1 1 and as pads 14) 
are all present during irradiation in Fig. 5 and the purpose is consistent with the applicant's invention: It turns out 
that the Haji et. al. reference also teaches subject matter that was deemed allowable in previous action, therefore 
examiner withdraws the allowable matter of the previous action. The examiner discussed the new reference with the 
applicant's attorney, however the new rejection was requested be provided in written form. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to applicant's disclosure. Sugihara 
USPN 6,713,376 and 6,406,991 plasma treat interior of bump holes. Frautschi USPGPUB 2004/0234703 teach 
oxygen plasma clean and argon sputter clean. Jang USPN 6,096,649 teaches top metal and passivation procedure. 

11. Any inquiry concerning this communication or earlier communications from the examiner should be 
directed to Michael K. Luhrs whose telephone number is 571-272-1874. The examiner can normally be reached on 
M-F, 8-5. 

12. If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Richard T. 
Elms can be reached on 571-272-1869. The fax phone number for the organization where this application or 
proceeding is assigned is 703-872-9306. 

D. Information regarding the status of an application may be obtained from the Patent Application Information 
Retrieval (PAIR) system. Status information for published applications may be obtained from either Private PAIR 
or Public PAIR. Status information for unpublished applications is available through Private PAIR only. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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